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Identification

1. The Order of lenin and Order of the Labor Red Banner Engineering VWorks
Borets Wo. 414 (Ordena Lenina I Ordena Trudovogo Krasnogo Znameni Hashino~
stroitelny Zavod Borets Nao. L14) is located at 6 Skladochnaya Ulitsa in
the Dzerzhinski area of l‘oscow. There is a specinl branch line connecting
the »nrks with the Kalinin Railway. Before thevwar, the Borets works
vere numbered 92, but when the vorks and f actories of the Cil Industry
were renumbered, they received the number L14. In the early days of the
works they were known as Butyrskl Zavod,

2. The Yorks are controlled by the 01l Fngineering Central Administryation
(Glavnoye Ubravlienive Neftyanogo Mashinostroyeniya, or Glavneftemash) of
the Ministry for 04l Industry »f the USSR (Ministerstvn Neftyanoi :
Promyshlennosty USSR). Before the two ministries for oil industry which
oreviously existed were araleomated, the works belonged to the Ministry
for 0il Industry of the Fastern Areas and was under the direct control
of the Central Administration of 0il Engineering of the Fastern Areas.

History

3, The works were founded in 1897 and at first produced fire engines and
centrifupgal steam pumps. ILater the production of compressors was started.
After the Revolution the works spacialized in the production of pumps and
compressors. Ab that time they belonzed to the People's Commissariat
for Heavy Industry, but about 1930 they came under the eontrol of the
People's Commissariat for 0il Industry.

L. The works produced the first compressor in 1910 and the first vertical
comoressor in 1934, Before the war, the output of the vorks went chiefly
to the eil industry, coal industry and Havy., MHany naval and other vesselis
were equipoed with compressors fromthe works., These included the

~ battleshinp SEV STO, nunerous submarines, and the icebreaker JOSEF STALIN.

5. The works, which fulfilled large orders in connection with the construc—
tion of the Volga-ifoscow Canal, produced compressor and pump equipment
for the locks. The equipment included 20 rropeller pumps, unequalled both
in output and size, which pumped 25 cubic meters nf water per second.

6. The works have produced and are still producing for the Moscow Underground
Railway (Yetro) a great quaryty of large compressors with spare parts,
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The works executed large orders in connection with the construction of the
largest industrial undertakings in the Soviet Union which included the follow-
ing:

EP Magnitsgarsk Construction Company (Magnitozorskstroi)

b. Kuznetsk Construction Company (XKuznatskstroi)

c. Stalinzrad Tractor “Works.

d. F¥harkov Tractor Works

e. Heascow Thermo-electric Power Station in the Dzerzhinski Area.

During and after the war, the works produced a large nuwber of parts suchas
nistong, rods, and c<st iron eompressor rings for the nowerful compressors
of the Saratov='nscowv gas ripeline.

In the industrial mnbilization plan the works were earmarked for the pro-
duction of ammunition including shells and bonbs. A4s early as 1937, a
shop was equinrped for the manufacture »f artillery projectiles. During the
Soviet~Finnish War, the works delivered large yuwantities of ammunition for
the front.

At the outbreak of the Soviet-German war, some specialists and a proportion
of special equipment for the rroduction of o0il machinery were evacuated to the
south. The remainder, which corprised the larger part of the works, was
switched over to the production of ammunition and bombs. During the first
year of the war, the works produced about 300,000 bombs and a large number

of projectiles of two types. As the war continued, owing to the intro-
duction of the conveyer system and ts the gradual training of workers to
perform similar work, the output increased three to fourfold.

Beginning in the autumn of 1942 when the position in Moscow became stabilized,
one of the workshops reverted t o the vroduction of spare parts for pumps

and compressors for the oil industry and the Navy. In 1944, the works
gradually switched over ton their peacetime production and started turn-

ing out large numbers of spare parts for compressors and pumps, and later
compressors, pumps, and other machinery. At the end of 1945, the works
attained their pre-war output, .

During the war, the works, in competition with other factories, were
awarded the Challenge Red Banner of Trade Unions and of the People's
Commissariat on 44 occasions. The works continusd tn be successful in
enmpetitions after the war,and, since De¢ember 1947, have retained the Red
Banner of the Ministry for Oil Industry.

In 1945 at the end of hostilities, some of the workers of the factory were
discharged and the Temainder are being gradually put through special
technical courses embracing new working methods.

During the first post-war Five Years Plan, the works, in addition to
producing compressors and pumps, started producing new machinery such
as steam ensines, Diesel oil engines, steam turbines, and turbine drills.

At the present time, 2 new industrial building 100 m by 4O m is being com-
pleted at the works.

Type of Produce

Since the war, the Borets Works have been producing mainly compressors
and pumps which have been distributed as follovs:

a. About 75 percent to the oil industry.

b. About 10 vercent to the Navy and Mercantile Marine.

¢. About 10 percent to the cnal industry (in December 1949, the works
received an order for 50 compressors for the enal mines. The corpressors
are of a srecial tyoe similar to SG-8 and 25G=50).

d, About 5 percent consists of orders for the Moscow Underground Railway,

the Saratov-Mostew gas pipeline, the linscow-Volgn €inal, and similar
projects,
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17. In addition tn compressors and pumps, the following are produced in series:
a. Several types of Diesel nil engines
b. Steam engines
c. OStean turbines
d; Turbine drills (Mainly épare parts for turbine drills)
e, Small turbines for clquning pumps and compressor pipes
f. Ventilators for eooling towers (gracirnya)

12, The works also execute individual orders for machinery such as winches and
lifting gear for assembling oil derricks.

19, All production from the works for the nil industry is intended for the
so called "Second Baku" oil wells and geologiecal prospecting organizatinns.

Details of Machinery Produced

Compressors

20. Compressors for the oil industry which have been in small and medium
series productinon gince the war include the following:

8., Twpe KI is 2 horizontsl two-stase corpressor.

Diam. of cylinders: 3%C mm, 17C mm

Piston Stroke: 400 mm

Maximimm number of revolutions per minute: 150
Pressure: 35 atmosvheres

OQutrmut: about 13 cubic meters per minute
Tlectric motor reguiring 100 KW

Weight of compressor: 7,760 kg

This compressor, asvell as other horizontal comnressors, was being built
befare the war. These compressors were modelled on the USA Ingersoll
Rand compressors type H.

b. Type 2 5G-8 (Spetsial no~Gazovy Kompressor, Sveci-l Gas Gompressor) is
the modernized SG-2, Series production of 2 5G~* started at the be-
pinning of 1947.

Vertical two-stage compressor.

Diam. of cylinders: 510 rm, 300 mm

Piston Stroke: 250 mm

Makimum number of revolutions ner minute: 365
Pressure: & atmnspheres

Operational autput: about 25 cubic meters per minute
(theoretical nutout: about 35 cubic meters per minute)
Yeipght of comvressor: 6,000 kg

Electric motor of 190 K (about 250 KP)

Ther~ are several other types nf compressors with P atmosphercs compression
pressure, such as VG-% (Vozdushno-G(azovy Kompress=or, Air and Gas Compressor},
sti1l workinz at the oil wells. These were built by the works before the
war but ars no longer being huilt. Compressors of the type & (VG-8, SG-8,

2 SG=8)} are emploved in the »il industry in conjunctinn vith coupled high
wressure cylinders »f the KI comnressor. actinm as a low nressure staoe,

¢. Tyne 50G-25 is a vertical, tro-siade compressor.

Diameter of cylinders: 370 rm, 170 mm

Piston Stroke: 250 wm

Maximum number of rovolutinsns ocer minute: 365

Pressure in atmos Phires: 25 ) . . ‘
Output: about 20 cubic meters per minute (Operitional output is
about 11 eubic metars per minute

Fittod with electric motor requirinz 190 K7 (25C HP)

d. Types 5G-50 and 2 SG-5Q are vertical, three-stage comprassors.

Iiameter of ¢-linders: 370 wn, 225 am, 190 -m
Piston Strnke: 250 mm
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Maximum number of revolutions per minute: 365
Pressure in atmospheres: 50

Thenretical nutovut.: about 20 cubic meters per minute
Operational ontout: about 12 cubic meters per minute
Flectric motor requiring 190 KV

Weight of compressor: 750C kg

The VG-50 type compressors formerly produced at the Borets Works are
similar to the S5g-50. The weight of VG-50 is 7000 kg.

2. Types DSG-100 and 2 DSG-10C are re-compressing (Dozhimnoi) compressors.
Series production of these compressors was started in bLecember 1947 .

Intake (P1iyom) Fressure: 50 atrospheres

Output: wup to 56 cubic meters per minute

Pressure: 100 atmospheres

Maximum rumber of revolutions per minute: 365

Tlectric motors of 100 to 250 K from the factories Dynamo, and
Tlektrosila are mostly used for driving these compressors.

£, Type MK-2 is a two-stage, two -cylinder compressor with <as engine
drive. '

Dismeter of cylinders: 430 mm, 178 mm
Piston Stroke: 355 mm

Maximum revnlutions per minute: 300
Pressure in atmosrheres: 35

Output: 31 cubic meters per minute
Engine vpower: 200 HFPF

g. Type MX-3 ig a three-stage, three cylinder compressor with gas engine
drive, Compressors MK-2 and MK-3 are modelled, with a few modifica=
gions, on the RA gas enbine compressors built by the American firm of

lark.

Uiameter of cylinders: 430 mm, 240 mm, 125 mm
Piston Stroke: 355 mm

Maximum revolutions per minute: 300

Pressure in atmospheres: 50

Output: 31 cubic meters per minute

“ngine power: 300 HP

Yeight of comoressor: 18,500 kg

h. Type HA-3 is an exact copy of the RA-3 compressor which is produced by
the American firm of Clark. It is a three stase compressor with a two-
stroke gas engine. Engine power is 300 HP. A small number of these
compressors has been built. Praduction of spare parts, such as
cylinders which are almnst identical with the MK type cylinders, con-
tinues.

i. Type 2 SA=R is vertical.

Revolutions per wm'nute: 480
Required rower: 75 K

Compression pressure: 8 atmospheres
Weight: 3700 kg

3. Air compressors types EK=120 and K~180 are high speed vertical compressors.
These compressors are employed for small stationary oxygen plants.
Vore powerful tompressors for oxygen plants are produced at works at Sumy,
Chirehik, and Kharkov. The EK type compressor is directly con-
nected with an electric motor. The designation E denotes Tleke
trodrigatel {electric motor) and X denotes Kislorodny (oxygen).
Tyve X compressor has a belt drive.

Output: 1%0 cubic meters per hour

ind pressure: 220 atmospheres

Yumber of revolutinns per minute: 365

Power of slectric motor: 60 X

Diameters of cylinders: 1ls. stage - 270 mm, 2nd stage -~ 165 mm,
3rd stage -~ 75 mm, and Ath stage - L0 mm

Piston stroke: 200 mm
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k. Compressor type K-18 and two new compressors which are awaiting trials.

1. tobile air compressor Vostok. The compressor is mounted with a
petrol engine »n a trailer.

m. Mobile (self-propelling) compressors driven by motor vehicle engine,
Small output compressor developing pressure up to 75 atmospheres.

n. The works also nroduce spare parts for compressors which were built
previously but are no longer produced. These are the following:

1) Type VG-B ~ very similar to SG-8.

2) Type VV-8 -~ vertical, with Texrope (miltiple V-belt) drive.
Compression pressure: 8 atmospheres
Revolutions per minute: 430
Required power: 135 KW
Weight: L4200 kg

3) Type VB-2, vertical, with Texrope drive.
Compression pressure: 2 atmospheres
Revolutions per minute: 430
Required power: 135 Kv
Yeight: A000 kg

4) Type VG-2, vertical, with Texrope drive.
Pressure: 2 atmospheres
Revolutions per minute: 365
Required power: 190 KW
Weight: 5100 kg

5) Type Kb,
Output: about 20 cubic meters per minute
Vleight: 7000 kg

6) Type VB-8.
Output: 15 cubic meters per minute
Weight: 5300 kg

7) Turbocompressor type TK-250-8,
Number of stages: 12
Diameters of wheel: 750, 550 mm
Overall dimensions: length - 11,000 mm; width -« 3500 mmg
height - 3500 am
Weight: 23,300 kg
Compression pressure: 2 atmospheres
Revolutions ver minute: 6000
Regquired engine power: 1900 KW
Voluie of compressed air: 250 cubic meters per minute

Pumps

21, Pumps of various types have been turned out for the oil industry in small
and medium series production since thewar. These include the following:

a. Type VO-75, power-driven piston pump for water and oil products.

Output: & cubic meters per hour

Pressure: 3-6 atmospheres

Two cylinders; diameter of cylinder: 75 mm

Piston stroke: 90 mm

Number of double strokes: 71 per minute.

Gear drive

Required power: 1 HP

Overall dimensions: langth - 650 mm; width - 425 mm; height = 1380 mm
Weight: 98 kg

b, Type VO-~100, power-driven piston pump for water and oil products.

Output: 20 cubic meters pesr hour

Pressure in atmosvheres: 3-6

Two cylinders; diameter of cylinder: 100 mm

Stroke of vpiston: 150 mm

72 double strokes per minute

Gear drive

Required vower: 3.3 HP

Overall dimen8ions:” Yength = 790 mm; width - 684 mm; height - 1810 mm
Weight: 160 kg
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Type VO-140 is a nower-driven piston pump for water and oil products.

Output: 30 cubic meters per hour

Pressure in atmosoheres: 4

Two cylinders; diameter of cylinder: 140 mm
Piston stroke: 100 mm

Number of double strokes: 55 per minute

Overall dimensions
Weight: 320 kg

length = 970 mm; width = 816 mm; height ~ 2210 mm

Type VO~170 is a power-drive piston pump for water and oil products.

Outout: 50 cubic meters per hour

Pressure: 2.4 atmospheres

Two ceylinders; diameter of eylinder: 170 mm
Piston stroke: 200 mm

Number of double strokes: 54 per minute

Required power: 9 HP

Overall dimensions
Weight: 320 kg

-
3

length -~ 1818 mm; width - 1087 mm; height - 1696 mm

Type V0-200 is a power-driven piston pump for water and oil products.

Output: 75 cubic meters per hour

Pressure: 7 atmospheres

Two cylinders; diameter of cylinder: 200 mm
Piston stroke: 250 mm

Number of double strokes: A48 per minute

Gear drive

Required engine power: 33 HP

Overall dimensions
Weight: 900 kg

-
.

length 2326 mm; width - 1210 mm; height - 1995 mm

Type NB-600/15 is a power-driven piston pump for water and oil products.

OQutput: 50 cubic meters per hour

Pressure: 15 atmospheres

Two cylinders; diameter of cylinder: 130 mm
Piston stroke: 260 mm

Number of double strokes: 65

Texrope drive

Required power: 40O HP

Overall dimensions
Weight: 1520 kg

Five types of centrifu
clude the following:

length ~ 2200 mm; width - 1050 rm;
height - 700 mm

%al pumps for oil are being produced which in-

The numbér of stages in types 1, 2, and 3 is

from L to 6.

1) Centrifugal pump with an output of 86 cubic meters per hour.

2) Centrifugal pump with an output of 160 cubic meters per hour., It

has four wheels, each with a diameter of 150 mm.
Revolutions per minute: 1450
Output: 160 cubic meters per hour
Pregsure: 150 meters water column
Required pover: 150 HP

3) Centrifugal pump with an output of 280 cubic meters per hour,
This centrigugal pump has {ive wheels, each of 150 mm.

Revolutions per minute: 1450
Pressure: 120 meters water colum
Hequired power: 200 HP

4) A powerful pump for main oil pipelines MT-45 (Magistralnaya
Transportirovka, Mainline Transport). This pump which is used for

pumping oil long distances has a very large output.
duction of these pumps started in September 1949,

Series pro-

Steam piston pumps for pumping hot oil products. It is possible to

pump oil products with a temperature up to 500° C.
Output: 90 cubic meters per hour, at a pressure of

65 atmospheres.
52 double strokes

ensraen Jasrmeos
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i. The works produce five types of mud pumps:

1) High speed mud pump type NGB with up to 95 strokes and output
about 45 liters per second.

2) Mud pump with 70 strokes per minute, output of 44 liters per second,
and pressure up to 140 atmospheres.

3) Mud pump NG=4 with an output »f 12 liters per second and a pressure
of 30 atmospheres.

L) Power-driven mud pump NG-7 with an output of 20 liters per second and
a pressure nf 30 atmospheres. .

5} Mud pump NG-30/320 with an output of 30 liters per second, pressure
of 60 atmospheres, and hydraulic power of 320 HP.

At present, mud casings for mud pumps are made of the so-called "modified™
vigiron. Previously, they were made of steel forgings. The "modified"
pigiron mud casings received special thermic treatment and their dura=-
bility greatly sxceeds that of steel jackets.

jo The works produce two types of cementing pumps, one of which is desig=
nated TsNB-80. These pumps serve for cementing walls of oil wells with
a clay solution which is forced nn at high pressure during the drilling
of oil wells. They have two double action cylinders with a pressure up
to 80 atmospheres, power of 135 HP, and 75 revolutions per minute.

k. The works produce a propane pump type PN. The pump is steamdriven and
has an output of up to 30 cubic meters per hour. The pump is used for
pumping liquid propane which is liquified at a pressure of é atmospheres,

Pressure: 40 atmospheres

Dimensions of steam cylinders: 370 mm
Dimensions of pump cylinders: 160 mm
Piston stroke: 450 mm

Height of pump: 1400 kg

1. During 1948 and 1949, the works received only two orders for depth
pumps. Other oil machinery works are engaged on production of depth
pumps. The orders carried out by the Borets Works vere for insertion
depth pumps type NGN-3 with two valves, sizes 32 and 43 mm.

Tube Air Blowers. (Trubovozdukhoduvka)

The works produce tube air blowers of three types.

Steam Engines

The works produce a steam engine type PMB {Parovaya Mashina Borets, Borets
Steam Engine), which has 350 revolutions per minute and 350 HP. The engine
has variable steam admission, automatic lubrication of cylinders and parts,
Stephenson link gear, and centralized control. The engine “as been in series
production since the end of 1946 and is intended for the »il industry for
drilling operations in areas vhere clectric power is not available.

Diesel 0il Engines

The works produce Diesel 0il engines of five types which include the follow-
ing:

a. Type ND~-22 (Neftyanoi Dvigatel, Oil Engine); power: 22 HF,

b. Type ND=4Q; power: 4O HP. Production started at the beginning of 1946,

¢. Type ND-300 with 300 HP is also called type D-6 or D-6-31. It operates
with 1500 revelutions per minute. This engine is intended for drilling
wells at oil workings. As a rule, two ND-300 Diesel engines are employed
for drillings one for the drilling machine and the other for driving the
mud pumps, The first 300 HP Diesel was produced in September 1947.
These Diesel engines can be easily moved from one well tc another.

Steam Turbines

The works produce two types of steamturbines of 20 and 70 HP, The first
turbine was produced in November 1948.

Turbine Drills (Turbobur)

The w orks have so far only carried out one order for a small number of sets

50X1-HUM
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rotors and stators for turbine drills types T 12 M 9 3/4 Dyuima (Inch)

and T 14 ¥ 9 3/L Dyuima. By 1 January 1950, the works produced 3600 sets

of rotors and stators. The works produce rotors and stators of wrought iron.
A snecial thermic treatment section has been organized at the foundry shop
for annealing these articles. )

Small turbines for cleaning

27. The works produce special small turbines for cleaning pumps and compressor
tubes. By means of these turbines it is possible to clean the inside of
tubes and pipes on the spot at the oifl wells during periods when oil wells
are stopped for repairs. The diameter of these small turbines produced by
the works is 74.5 mn for 3 inch tubes. First models of small turbines
for 4 and 6 inch tubes have been produced.

Ventilators for cooling towers

28. The works produce ventilators for water cooling towers (Gradiruya). These
cooling towers are for cooling wvater at compressor stations.

Lifting winches

29, The works produce one-ton 1lifting winches Kirschenbaum type V~1-M for as-
sembling oil derricks.

Agricultural Machinery

30. The works produce ND-22 Diesel engines for agricultural electrification.
The works are also carrying out orders for spare parts for asricultural
machinery. For instance, in 1949, the works produced about 20,000 tractor
pistons. Parts for sowing, threshing, and other machines are also vroduced.

Fire Grate Pars

1. ?he wnrks also produce tens nf thousands of fire grate bars weighing 3 and
> kg.

Personnel
32, Following is a list of the chief personnel of the Borets works:

a, Directors and Chiefs;
Director

Semen lMarkovich Rotenshtein? who

has held this appointment since the war
Vladimir Aleksandrovich Levedev.
Rafail Yevseyevich Liberman.

Stepan Vladimirovich Xonstantinov.
Grigori Zinovyevich Oradovski
Vladimir Aleksandrovich Getiye
Mikhail Stepanovich Belyayev. He
replaced Sergei Andreyevich Gerasimov
in 1948,

Ivan Petrovich Xremenetski.

Denuty Director ,
Deputy Director for Workers Supply
Chief Engineer

Chief Technologist

Chief Designer

Chief of Production

EI T T A |

Chief Mecharic

b, Heads of the Main Shovs:
Head of the lst ingineering Shop
Head of the 2nd Engineering Shop
Head of the 3rd Engineering Shop
Head of the Foundry
Head of the Forge
Head of the Pattern Shop
Head of the Electrical Shop
Head of the lst Assembling Shop
Head of the 2nd Assembling Shop
licad of the Tool Shop
Head of the Transport Shop
Head of the Thermic Shop
Head of the Preparatory Snop
dead of the Rerair Shop
Head of the Testing Station of the

Horks

Head of the "Torks' Laboratory

Viadimir Kusmich Nikolayev.
Grigori Grigoryevich Belyayev.
Petr Vasiliyevich Galkin.

Boris Vladimirovich Shibanov.
Valentin Pavlovich Bakhtin.
Innokenti Yefimovich Eaigushev.
Spiridon Grigoryevich Konstantinov.
Martin Varfolomeyevich Tomashek.
Mikhail Petrovich Antipov.
Mikhail ILwovich Gorelikov.
Vladimir Andrveyevich Palekha.
Vasili Dmitriyevich Polyakov.
Yakov Tvanovich Shapovalenko
Ivan Mikhailovich Zlotnikov.

LIS N N N U AN N N N N B A |

Igor Madsimovich Vaisboroda.
Yevstrati Ivanovich Markovanov,
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¢. Heads of Sections of the Works:
I. T. Samoilenko (Technical Control Section).
V. S. Kaplan (Technical Training Section)
G. I. Nesterov (Supply Section)
R. B. Pikus (Planning Section)
G. 0. Vulf (Sales Section), and others.

d. Engineer Technologists of the Vorks:
I. %. Bogachev P. ¥, Bratishchenko G. I. Melenin Z. F. Ruskov

P. V. Vagiliyev N. I. Shmelev V. I. Pimenov S. I. Danilin

A. F. Golubkov N. I'. Shumilov A. Ya, Belik I. 5. Sobolev

V. G. Ryabinkin G. P. Shchukin 5. V. Matveichev and others.
e, Engineer Designers of the Vorks:

N. V. Sivokhin V. I. Elin S. M, Berezin A. I. Avdeyenko

N. ¥. Zimin A. 3. Kulikov P. I. Melnikov E. I. Pluzhenko

and others.

The number of personnel employed at the Works is about 6000. The work is conducted
in three shifts of & hours each: morning, afternoon, and night shifts, Until
1948, work during the night shift was unsatisfactory and ecnnsiderably in-

ferior to that during the worning and afternocon shifts. However, in 1949,

after a rearrangement of duties of a number of specialists and improvements

in organization, the output approached that of the other shifts and on occasions
surpassed it.

Qutput

The approximate total output of machines for 1949 wassbout 2600. These machines
consisted of compressors, pumps, air blowers, 3 types of Diesels, steam

engines, steam turbines, and winches. The"ocutput of steam engines, steam
turbines, Diesels, and winches is comparatively small in comparison with
compressors, pumps, and air blowers.

Following are a few details regarding output:

a. Compressors: In 1946, about 600 compressors were produced and, in 1949,
approxinately 1200 were produced.

b. Steam Turbines: About 20 steam turbines in all have been produced at
the works. Production of turbines started in November 1948,

co Steam BEngines: Series production of steam engines commenced in 1947,
during which year 75 steam engines were produced. Output
increased slightly from year to year. In 1949, about
150 steam engines type PMB were produced.

d. Diesel Engines: In 1942, about 500 Diesels of three types were produced.

e. Vinches: In 1949, only two orders, each for LO winches, were executed.

f. Spare Parts: The production of spare parts plays an important role in

the factory. Details of output are not available. lLarge
numbers of valves for compressor pumps nf various types are
produced by continuous line method in the 3rd shop., Bushes
for "Ideal” mud pumps, saddles, eic. are also produced by
continucus line methods. .

General Condition of the Factory

During the post-war Five Year Plan, considerable improvements have taken
place both in organization and equipment at the works. A large part of the
foundry has been mechanized, including the section where cores are pro~
duced, New cranes and roller conveyers have been installed. Mechanical
charging of cupola furnaces has been brought in. Mould filling has been
mechanized and wet moulding has heen introduced. In the Thermic Shop three
new electric furnaces have been installed. The 3rd Engineering Shop has
received equipment for hardening by high frequency current. The Forge has
been equipped with powerful hammers and has received presses for hot
stamping. The improvement in the work at the factory is also the result of
the higher qualifications possessed by workérs who have been through tech~
nical courses which have been held without interruption since the war.
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37. A preat many workers are employirig high speed methods with metal-working
machine tools not only with steel but also with cast iron. This is important
because 65 percent of articles machined are of cast iron. Special cutters
of hard alloys VK-2 (wolfram and cobalt) are used for machining cast iron.

38. Atthe conclusion of hostilities, the machine tool equipment at the factory
was in a very bad state. During the war, when orders had to be fulfilled
at all cost, little care and attention was given to the upkeep and repair
of machine tools. In 1947, steps weret aken gradually to put the machine
tool equipment in order. Many machine tools had not received a complete over-
haul for 10~12 years. Periods during which machinery was idle were very
long. In 1946, the idle periods amounted to about 40,00G hours and, in
1947, to about 30,000 hours. The Repair Shop was quite unable to cope with
the work required.

39, The situation has now improved somewhat owing to the arrival of new machine
tools, the nmumber of vhich, however, is quite inadequate., Machine tools
continue to wear out quickly owing to continuous work and repeated demands
for increased output by highspeed methods. Many workers say among themselves,
e are again wearing out the machines as we did during the war."
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